Acetylated cyclophilin A is a major mediator in hypoxia-induced autophagy and pulmonary vascular angiogenesis.
Autophagy is a major intracellular degradation and recycling process that maintains cellular homeostasis, which is involved in structural and functional abnormalities of pulmonary vasculature in hypoxic pulmonary arterial hypertension (HPAH). Cyclophilin A (CyPA) is a secreted, oxidative stress-induced factor. Its role in inducing autophagy and augmenting endothelial cell dysfunction has never been explored. Lungs from rats exposed to chronic hypoxia were examined for autophagy with electron microscopy, western blotting, and fluorescence microscopy. Activated autophagy was seen in the endothelium of the pulmonary artery from experimental rat models of HPAH and cultured bovine pulmonary arterial endothelial cells under hypoxia. Inhibiting autophagy attenuated the pathological progression of HPAH and repressed endothelial cell migration and angiogenesis. We also showed that CyPA was upregulated and acetylated under hypoxia and led to the abnormal occurrence of autophagy through its interaction with autophagy protein 5 and autophagy protein 7. Moreover, acetylated CyPA was essential for the excessive proliferation, migration, and tube formation networks of pulmonary arterial endothelial cells. Our results indicate the crucial role of acetylated CyPA in the abnormal occurrence of autophagy and subsequent pulmonary vascular angiogenesis.